Effects of roscovitine, a cell cyclin [correction of cycling]-dependent kinase inhibitor, on intraocular pressure of rabbit and retinal ganglion cell damage.
Glaucoma is characterized by increased intraocular pressure (IOP) and the death of retinal ganglion cells. Previously, we reported that roscovitine, a cell cyclin-dependent kinase (CDK) inhibitor, strongly induced relaxation of porcine trabecular meshwork cells, implicating an interaction with lowered IOP. In addition, the activity of CDKs is known to increase in response to high IOP, which is linked to retinal ganglion cell damage. However, the effects of roscovitine on IOP and retinal damage have not been investigated. Roscovitine has racemic isomers that differ in their inhibition of CDKs. Therefore, we investigated the effects of both the R-isomer and the S-isomer on the IOP of rabbits and on the death of cultured retinal ganglion cells. In the in vivo rabbit experiment, instillation of both isomers significantly lowered the IOP. In the in vitro cell experiment, the R-isomer amplified the effects of tunicamycin, an endoplasmic reticulum stress inducer, and increased oxygen-glucose deprivation-induced cell death, whereas S-isomer significantly inhibited this cell death. Therefore, both isomers of roscovitine can lower the IOP, but from the perspective of neuroprotective effects, the S-isomer was superior to the R-isomer. The S-isomer of roscovitine may be useful as an agent for lowering IOP and its neuroprotective effects.